4) 



organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



8-{(^)-[(4-Chlorophenyl)imino]methyl}- 
1 ,1 ,7,7-tetramethyl-1 ,2,3,5,6,7-hexa- 
hydropyrido[3,2,1-iy]quinolin-9-ol 

Esen Nur Kantar, 3 * Yavuz K6ysal, b Nesuhi Akdemir, c 
Aysen Alaman Agar d and Mustafa Serkan Soylu e 

a Department of Physics, Faculty of Arts and Sciences, Ondokuz Mayis University, 
TR-55139 Samsun, Turkey, b Yesilyurt Demir Celik Vocational School, Ondokuz 
Mayis University, TR-551 39 Samsun, Turkey, c Department of Chemistry, Amasya 
Faculty of Arts and Sciences, Ondokuz Mayis University, 05000 Amasya, Turkey, 
d Department of Chemistry, Faculty of Arts and Sciences, Ondokuz Mayis University, 
Kurupelit, 551 39 Samsun, Turkey, and e Department of Physics, Faculty of Arts and 
Sciences, Giresun University, Ciresun, Turkey 
Correspondence e-mail: esen.nur@oposta.omu.edu.tr 

Received 22 March 2013; accepted 7 May 2013 

Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.003 A; 
disorder in main residue; R factor = 0.055; wR factor = 0.142; data-to-parameter 



Experimental 

Crystal data 

C 23 H 27 C1N 2 0 
M, = 382.92 
Triclinic, PI 
a = 6.4716 (3) A 
b = 9.8468 (6) A 
c = 16.9206 (7) A 
a = 75.438 (4)° 
P = 80.307 (4)° 

Data collection 

Oxford Diffraction SuperNova 
(Dual, Cu at zero, Eos) 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.055 

wR(F 2 ) = 0.142 

5 = 1.08 

3651 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 75.863 (4)° 
V = 1005.42 (9) A 3 
Z = 2 

Mo Ka radiation 
jtt = 0.21 mm -1 
T = 293 K 

0.30 x 0.10 x 0.10 mm 



Diffraction, 2007) 

r min = 0.947, r max = 0.975 
5887 measured reflections 
3651 independent reflections 
2959 reflections with / > 2a(T) 
R,„, = 0.021 



270 parameters 

H-atom parameters constrained 
Ap ma x = 0.51 e A~ 3 
APmi,, = -0.25 e A~ 3 



ratio = 13.5. 


D-U-A 


D-U 


H-A 


D-A 


D-U-A 




013-H13-N8 


0.98 


1.65 


2.563 (2) 


155 



The title Schiff base, C23H27CIN2O adopts the phenol-imine 
tautomeric form, with an intramolecular O— H- ■ N hydrogen 
bond, which generates an S(6) ring motif. Three C atoms of the 
heterocyclic moiety of the hexahydropyridoquinoline unit, as 
well as the two methyl groups bonded to one of these C atoms, 
are disordered over two set of sites, with anoccupancy ratio of 
0.740 (4):0.260 (4). 

Related literature 

For a related structure, see: Kantar et al. (2012). For hydrogen- 
bond motifs, see: Bernstein et al. (1995). For ring conforma- 
tional parameters, see: Cremer & Pople (1975) 




Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); soft- 
ware used to prepare material for publication: WinGX (Farrugia, 
2012). 

The authors acknowledge the Faculty of Arts and Sciences, 
Giresun University, Turkey, for the use of the diffractometer 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LR2103). 
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8-{(f)-[(4-Chlorophenyl)imino]methyl}-1,1,7,7-tetramethyl-1,2,3,5,6,7-hexa- 
hydropyrido[3,2,1-i/]quinolin-9-ol 

Esen Nur Kantar, Yavuz Koysal, Nesuhi Akdemir, Aysen Alaman Agar and Mustafa Serkan Soylu 
Comment 

As can see in Fig. 1, the molecule of the title compound, C23H27N2OCI, exhibits an intra-molecular 013 — H13---N8 
[(i(N---0) 2.563 (3) A] hydrogen bond which generates an S(6) ring motif (Bernstein, et ah, 1995). The compound adopts 
the phenol-imine tautomeric form. The C7— N8— C9— CIO torsion angle is 177,14 (5)°. The Cll— 013 [1.352 (2) A] 
bond length is in agreement with our related study of 5-Diethylamino-2-[(is)-(2,4-dimethoxyphenyl) iminomethyl 
jphenol, (Kantar et ah, 2012). The part A (sof=0.740) of the disordered six-membered ring [N9/C28/C29/C3 1/C32/C33] 
adopts a half-chair conformation, with puckering parameters: Q = 0.506 (5) A, 6= 56.1 (5)°, <p = 84.8 (7); while the part 
B (sof= 0.260) exhibits an envelope conformation with puckering parameters: Q = 0.510 (15) A, 6= 58.9 (15)°, <p = 
236.0 (17)°. Finally the [N9/C26/C22/C17/C14/C28] ring exhibits a half-chair conformation with puckering parameters: 
Q = 0.490 (3) k,6= 124.5 (3)°, <p = 270.9 (3)° (Cremer & Pople, 1975). 

Experimental 

The title compound was prepared by refluxing a mixture containing 5-nitro-2-thiophene-carboxaldehyde (0.157 g 1.0 
mmol) and 4-Chloroaniline (0.185 g 1.0 mmol) in 20 ml of ethanol for 4 hours. Crystals suitable for X-ray analysis were 
obtained by slow evaporation from ethanol (yield 63%; m.p 129-131 °C). 

Refinement 

The disordered C3 1 and C33 atoms have to be keeped isotropic during the refinement. All H, except de one bonded to the 
oxygen atom, were fixed geometrically and refined using a riding model with bond distances 0.93-0.97 A and 
Ui SO (H)=1.5Ueq(C me ihyi) and 1.2 for the remaining hydrogen atoms. 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO (Oxford Diffraction, 2007); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: WinGX (Farmgia, 2012). 
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Figure 1 

A view of (I), with the displacement ellipsoids drawn at the 30% probability level . 
8-{(£)-[(4-Chlorophenyl)imino]methyl}-^ 



Crystal data 

C 2 3H 2 7C1N 2 0 
M r = 382.92 
Triclinic, PI 
Hall symbol: -P 1 
a = 6.4716 (3) A 
b = 9.8468 (6) A 
c= 16.9206 (7) A 
a = 75.438 (4)° 
yff= 80.307 (4)° 
y = 75.863 (4)° 
V= 1005.42 (9) A 3 

Data collection 

Oxford Diffraction SuperNova (Dual, Cu at 

zero, Eos) 

diffractometer 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 16.2413 pixels mm 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2007) 



Z=2 

P(000) = 408 

D x = 1.265 Mgrrr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2478 reflections 

6> = 3.3-28.1° 

ju = 0.21 mirT 1 

7=293 K 

Block, orange 

0.30 x 0.10 x 0.10 mm 



T^n = 0.947, r max = 0.975 
5887 measured reflections 
3651 independent reflections 
2959 reflections with / > 2a(I) 
flint = 0.021 

= 25.5°, 6> mm -J ■ J 
A = -7^6 
£=-ll-»ll 
/ = -20^21 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 1 )] = 0.055 

wR{F r ) = 0.142 

S = 1.08 

3651 reflections 

270 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0583P) 2 + 0.4649P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.51 e A~ 3 
ApnAn = "0.25 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT *ITJ 


Cll 


-0.34788 (11) 


0.21739 (8) 


0.48881 (4) 


0.0504 (2) 


013 


0.5458 (3) 


0.20809 (16) 


0.78056(10) 


0.0319(4) 


H13 


0.4430 


0.2230 


0.7410 


0.085 (11)* 


N8 


0.2753 (3) 


0.3204 (2) 


0.67532 (12) 


0.0320 (5) 


N9 


0.8858 (3) 


0.5185 (2) 


0.86809 (12) 


0.0304 (5) 


C10 


0.4526 (3) 


0.4605 (2) 


0.72697 (13) 


0.0260 (5) 


C14 


0.7036 (3) 


0.3581 (2) 


0.83166 (13) 


0.0226 (5) 


C28 


0.7385 (3) 


0.4979 (2) 


0.82400 (13) 


0.0246 (5) 


Cll 


0.5687 (3) 


0.3411 (2) 


0.78026 (13) 


0.0241 (5) 


C29 


0.6219(3) 


0.6195 (2) 


0.77113 (14) 


0.0270 (5) 


C30 


0.4837 (3) 


0.5960 (2) 


0.72526 (14) 


0.0286 (5) 


H30 


0.4068 


0.6749 


0.6912 


0.034* 


C9 


0.3045 (4) 


0.4438 (3) 


0.67669 (14) 


0.0305 (5) 


H9 


0.2281 


0.5253 


0.6443 


0.037* 


C26 


1.0326 (4) 


0.3939 (3) 


0.90908 (15) 


0.0344 (6) 


H26A 


1.1006 


0.4211 


0.9480 


0.041* 


H26B 


1.1438 


0.3573 


0.8689 


0.041* 


C3 


-0.2026 (4) 


0.3834 (3) 


0.56288 (15) 


0.0396 (6) 


H3 


-0.3225 


0.4538 


0.5475 


0.047* 


C2 


-0.1648(4) 


0.2534 (3) 


0.54194(14) 


0.0375 (6) 


C20 


0.9757 (4) 


0.1232 (3) 


0.85168 (15) 


0.0349 (6) 


H20A 


0.9121 


0.0974 


0.8118 


0.052* 


H20B 


1.0283 


0.0386 


0.8915 


0.052* 


H20C 


1.0925 


0.1683 


0.8247 


0.052* 


C17 


0.8073 (3) 


0.2277 (2) 


0.89482 (14) 


0.0268 (5) 


C4 


0.0146 (4) 


0.1472 (3) 


0.56321 (16) 


0.0436 (7) 



Occ. (<1) 
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TJ A 

H4 


a ai o£. 
0.0386 


0.0593 


0.5485 


A ACT* 

0.052* 




Co 


0.1565 (4) 


0.1 /46 (3) 


0.60659 (16) 


A CiA 1 A f£\ 

0.0414 (6) 




H6 


A 1T7A 

0.2770 


A 1 A A 1 

0.1041 


A /"I 1 1 

0.6213 


A AC A* 

0.050* 




C5 


A AC A /I / A\ 

-0.0594 (4) 


A /1AA1 /")\ 

0.4092 (3) 


a /"An/in /1 c\ 

0.60749 (15) 


A A1 /'A s r\ 

0.0369 (6) 




TTf 

H5 


A AO C O 

-0.0858 


A AC\£ A 

0.4964 


A £11 1 

0.6232 


A A A A * 

0.044* 




C / 


n 1 in / a\ 
[)AZZ/ (4) 


A 1 AC1 /"J \ 

0.3052 (3) 


A H^O£.£. / 1 A\ 

0.62866 (14) 


A A1 1 A { £i \ 

0.0319 (6) 




C21 


A /"I /I / A \ 

0.6364 (4) 


A 1 /I Ol /") \ 

0.1482 (3) 


A A A O A ~7 /1 C\ 

0.94807 (15) 


A A1 /" (\ / r\ 

0.0369 (6) 




H21A 


0.5219 


0.2156 


A A"7 A1 

0.9703 


0.055* 




HZ it) 


A 1AA/I 
U. /UU4 


A A1AO 
U.U / UO 


0.9922 


(1 Aff* 

U.U55 




H21C 


a c o ac 
U.58U5 


U.1U26 


A A 1 A A 

0.9149 


A AC C * 

U.U55 V 




C22 


0.9105 (4) 


A '"ii A"> /T\ 

0.2793 (3) 


A AC1 C 1 / 1 C\ 

0.95351 (15) 


A (IT T A //\ 

0.0370 (6) 




H22A 


0.7997 


0.3169 


0.9934 


0.044* 






I.IMJ /o 


A 1 AO/1 

U. 1984 


U.98J 1 


A A/1 /I * 

U.U44 




C31A 


0.6373 (6) 


a mi/" / ,1 \ 

0.7726 (4) 


0.7709 (3) 


0.0261 (12)* 


A H A A / /I \ 

0.740 (4) 


C32A 


0.7660 (5) 


0.7750 (3) 


a onr /1 \ 

0.8375 (2) 


A A 1 /I A / A \ 

0.0349 (9) 


A 1 A f\ / A\ 

0.740 (4) 


in i a 
H32A 


0.6 /oO 


0. /6/3 


a oono 

0.8898 


A A A 1 * 

0.042* 


A H A A //I \ 
0. /40 (4) 


t ti in 
H32B 


A O 1 1 C 

0.8115 


0.8656 


A Ol C A 

0.8250 


A A A 1 * 

0.042* 


A H Af\ { A \ 

0.740 (4) 


C33A 


0.9657 (7) 


A /" A AO /C\ 

0.6498 (5) 


A O A A A /I \ 

0.8444 (3) 


A An A /1 

0.0270 (13)* 


A H A A / /I \ 

0.740 (4) 


H33A 


1.0553 


0.6542 


A 1A11 

0.7922 


A A1 1 sk 

0.032* 


A ~7 A f\ { A \ 

0.740 (4) 




1 A/i nn 

1.0499 


A £ C A O 

U.6548 


A OOCC 

0.8855 


A A1 1 * 

0.032* 


a n /i a //i \ 
U. /4U (4) 


/"*1 C A 

L25A 


A T -1 1 1 SH\ 

0.7433 (7) 


A OTCfl t A\ 

0.8359 (4) 


0.6858 (2) 


A A A A A / 1 A\ 

0.0409 (10) 


A H Af\ i A \ 

0.740 (4) 


T 11 C A 

H25A 


A O O 

0.8866 


a nni 1 

0.78H 


0.6772 


A A/" 1 ifc 

0.061* 


A H A A / /I \ 

0.740 (4) 


H25B 


0.7480 


A A 1 1 1 

0.9337 


0.6828 


0.061* 


a n a r\ { a \ 

0.740 (4) 


T-TO C/^ 

Hz5C 


A /:/r i /; 

U.oolo 


U.8JZ4 


A £/l /1 1 

U.t>443 


A A£ 1 * 


A 1/1 A //I 

U. /4U (4) 


Cz /A 


U.41ZO (o) 


a o^oc //n 
U.8685 (4) 


A HQ AH 

U. /84 / (3) 


a A/i n /1 m 
U.U413 (1U) 


A 1/1 A //I \. 

U. /4U (4) 


H27A 


0.3304 


A O 71 A 

0.8730 


0.7415 


A A f 1 rfs 

0.062* 


a n a r\ { a \ 

0.740 (4) 


H27B 


0.4269 


0.9634 


0.7844 


A A f~ 1 rfs 

0.062* 


a n a r\ { a \ 

0.740 (4) 


til /c 


A 1 /I AA 

0.3409 


A OIO/: 

0.8286 


A O 1 /C"7 

0.836 / 


U.Uo2^ 


A H A(\ (A \ 

0. /40 (4) 


L31B 


0.6651 (17) 


A 77/T1 /1 1\ 

0.7763 (12) 


A H A HC\ SO\ 

0.7479 (8) 


A AT? /T \* 

0.023 (3)* 


A 1£A / a\ 

0.260 (4) 


C32B 


A OAOO / 1 /^\ 

0.8988 (16) 


A T/"")0 / 1 A\ 

0.7638 (10) 


0.7656 (6) 


A A1 O /I \ 

0.038 (3) 


A 1 /"A / /I \ 

0.260 (4) 


H32C 


U.9239 


A OC70 

U.85 /8 


U. /bib 


A A A Z. * 

0.045* 


A 1 £ A //I \ 

U.zoU (4) 


H32D 


1.0017 


A TO 1 ") 

0.7213 


0.7251 


A A A Z * 

0.045* 


A O ^ A / A \ 

0.260 (4) 


L33B 


a nil n\ 

0.922 (2) 


A C£ AH / 1 /I \ 

0.6647 (14) 


A OC/I/I ZO\ 

0.8544 (8) 


A A1 1 

0.031 (4)* 


A O A / /I \ 

0.260 (4) 


H33C 


1.0648 


0.6575 


0.8675 


A AIT rfs 

0.037* 


A 1 /"A / /I \ 

0.260 (4) 


in t "p\ 


A Ol 1 1 

0.82 1 J 


A H 1 1 O 

0. /128 


A O A1 1 

0.8933 


A A1 *7* 

0.03 /* 


A 1 £. A //I \ 

0.260 (4) 


L25B 


A /Tim /1 c\ 

0.6297 (15) 


A OTAA /A\ 

0.8709 (9) 


0.6668 (6) 


A A A O /I \ 

0.048 (3) 


A 1 z: A /yl \ 

0.260 (4) 


H25D 


0.7062 


A 0111 

0.8223 


A jCI A £. 

0.6246 


0.072* 


A 1 /. A / A \ 

0.260 (4) 


H25b 


U.68U0 


U.9568 


0.OO19 


A A"7T * 
U.U /2* 


A 1 £. A //l \ 

U.zoU (4) 


H25F 


0.4792 


0.8955 


0.6610 


0.072* 


0.260 (4) 


C27B 


0.5165 (15) 


0.8384 (9) 


0.8190 (6) 


0.064 (4) 


0.260 (4) 


H27D 


0.3701 


0.8610 


0.8077 


0.097* 


0.260 (4) 


H27E 


0.5563 


0.9239 


0.8232 


0.097* 


0.260 (4) 


H27F 


0.5320 


0.7686 


0.8699 


0.097* 


0.260 (4) 



Atomic displacement parameters (A 2 ) 

jyll JJ12 JJ33 JJ12 JJ13 jp 

Cll 0.0556 (5) 0.0669 (5) 0.0414 (4) -0.0331 (4) -0.0197 (3) -0.0059 (3) 

013 0.0394 (9) 0.0221 (8) 0.0378 (10) -0.0104 (7) -0.0103 (8) -0.0053 (7) 
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XTO 

JN8 


a ai to / 1 1 \ 
0.0338 (11) 


n ai i / 1 i \ 
0.033o (11) 


n ni n / 1 1 a 
0.03 1 / (11) 


— U.Ul/o 


(9) 


n aacc /nA 
—0.0033 (^) 


n nn/io /nA 
—0.0068 (V) 




a Aono /i aa 

u.OIyo (10) 


n ai / 1 aa 
0.0z33 (10) 


(\ C\A~1 A / 1 OA 

0.0434 (lz) 


A AA/CA 


(°) 


n n 1 n /nA 
—0.013 / (9) 


n nnno /nA 
— 0.00V8 (V) 


CIO 


0.0Z46 (11) 


n no oo /i i\ 
0.0Z88 (lz) 


n niAn /1 oa 
O.OzoO (lz) 


A AA/C A 

— U.UU64 


(9) 


n nnon /nA 
— O.OOzO (V) 


n nno c / 1 nA 
—0.0083 (10) 


C14 


O.OZlz (10) 


n mn^ / 1 1 \ 
O.OzOo (11) 


n no ao / 1 1 \ 
O.Ozoz (11) 


— U.UU34 


(9) 


n nn 1 o /oa 
— O.OOlz (V) 


n nmo /oa 
—0.00 11 [y) 


Czo 


A AOO 1 / 1 1 A 

O.Ozzl (11) 


n noiA /1 
0.0z3o (lz) 


n none /1 oa 
O.OzVo (lz) 


a nnn 


^OA 

(9) 


n AA/i /i /nA 
—0.0044 (V) 


n AAAC / 1 nA 

— 0.00V3 (10) 


Cll 


a / 1 1 a 
O.Ozoz (11) 


n rnn i / 1 1 a 
0.0Z01 (11) 


n no oi / 1 oa 
0.0283 (lz) 


A AAm 


/nA 

(9) 


n nno o /nA 
O.OOZO (^) 


n nnoo /nA 
—0.0088 (V) 


czy 


a ao a c /i 1 \ 
0.0Z43 (11) 


n mm /i i \ 
O.OzO/ (11) 


n ni a /i /1 1 a 
0.0364 (13) 


A AA^ Q 


(9) 


n c\(\A c /1 nA 
—0.0043 (10) 


n nm/i /1 nA 
—0.00 /4 (10) 


/"■in 
C30 


A nT^I /1 OA 

0.0Z63 (lz) 


n no /i a / 1 oa 
0.0Z46 (lz) 


n mil /1 ia 
0.033Z (13) 


a nnn 


/I A\ 

(10) 


n nn/^o /1 nA 
— O.OOoz (10) 


n nm o /i nA 
—0.0038 (10) 


cy 


0.0308 (Iz) 


n nine /1 ia 
0.0308 (13) 


n nine /1 ia 
0.0303 (13) 


A AAO"7 


m nA 
(10) 


n nnoi /1 nA 
— 0.00Z3 (10) 


n AACC /I AA 

—0.0033 (10) 


Czo 


0.03Z3 (13) 


n Ano /1 yiA 
0.03 /Z (14) 


n ni An / 1 /i a 
0.0360 (14) 


A A1A1 

— U.U1U3 


(H) 


n A1 1 O /11A 

—0.0118 (11) 


n nn /i 1 / 1 1 a 
—0.0041 (11) 


C3 


a mcj /i oa 
0.0283 (Iz) 


n ncm /1 oa 
0.03^3 (18) 


n ni ci / 1 /i \ 
0.0331 (14) 


A A1 o^; 


M OA 

(12) 


n nn 1 /; / 1 1 a 
—0.0016 (11) 


n n 1 z/z /1 ia 
—0.0136 (13) 


Cz 


a oc / 1 /i \ 
0.0386 (14) 


n neon /1 o*a 
0.038V (1 /) 


n nooA /1 oa 
O.OzZO (lz) 


A AOT"> 


(A IA 

(13) 


n nn/i o" / 1 nA 
—0.004 / (10) 


n AAC C / 1 O A 

—0.0033 (lz) 


CzO 


a ai c 1 i\ 
0.033 1 (13) 


n noi i /1 oa 
0.0233 (lz) 


n n/i ni /1 a a 
0.0403 (14) 


n Anm 


M nA 
(10) 


n AA/1 C /1 1 A 

—0.0043 (11) 


A AA H /1 1 A 

—0.001 /(ll) 


CI / 


a rmi /i oa 
O.Oz/ / (lz) 


n no o 1 / 1 o a 
O.Ozzl (lz) 


n no on / 1 o a 

o.ozsy (iz) 


A AACA 


^nA 

(9) 


n nm t / 1 nA 
—0.003 / (10) 


n nm n /nA 

—0.001 / (y) 


C4 


a ncrc / 1 *7A 
0.1)333 (1 /) 


n r\A ii / 1 aa 
0.0433 (lo) 


n r\A nn / 1 ca 
0.0400 (13) 


A AO A 1 

— U.UzUl 


(\ IA 

(13) 


n A1 £0 /11A 

—0.0168 (13) 


n f\f\£.H /1 OA 

—0.006 / (lz) 


Co 


n c\a in /i c\ 
U.U4 / / (13) 


n ni on / 1 c a 
0.0380 (13) 


n n/i 1 1 / 1 ca 
0.0431 (13) 


A A 1 1 A 

— U.U134 


(A OA 

(12) 


a Am /iia 
—0.01 /3 (13) 


n AAC 1 /1 OA 

— 0.003 1 (lz) 


C3 


A All A /i ia 
0.0330 (13) 


n ACAC / 1 AA 

0.0303 (lo) 


n ni ii /i ia 
0.0333 (13) 


A A1 


(\ OA 

(12) 


n nm a /1 1 a 
0.0016 (11) 


n m /1 oa 
—0.01 id (lz) 


/-I -7 

c / 


A AI 11 /I T\ 

0.0313 (13) 


n n/i /i yi /1 ca 
0.0444 (13) 


n noon /1 oa 
O.Ozzv (lz) 


A A1 TO 

— 0.U1 lis 


(H) 


n nm /i /1 nA 
—0.0034 (10) 


A AAO O /1 1 A 

— 0.00Z8 (11) 


/~<0 i 

Czl 


a ai on / 1 a a 
0.0380 (14) 


n ni a /i / 1 /i a 
0.0364 (14) 


n ni ii / 1 a a 
0.0333 (14) 


-0.0136 


(ii) 


n nm yi / 1 1 a 
—0.0034 (11) 


a nm n / 1 1 a 
0.0030 (11) 


Czz 


n ai /;n / 1 /i \ 
0.03OV (14) 


n ni on / 1 /i \ 
0.0380 (14) 


n ni ca / 1 /i a 
0.033^ (14) 


-0.0087 


(ii) 


n A1 1 A /11A 

— o.oiiv (ii) 


n nnon /1 1 a 
—O.OOZO (11) 


r^? a 

V, JZ. /T 




0 09^1 (\ 1\ 

\J,\JZ,J 1^1/^ 




-0.0125 


(15) 


—0 00 1 0 (\ fsi 

v.uu 1U ^lUj 


—0 01 ^0 (\ *s\ 


C25A 


0.050 (3) 


0.029 (2) 


0.044 (2) 


-0.0176 


(19) 


0.000 (2) 


-0.0031 (18) 


C27A 


0.036 (2) 


0.0156(17) 


0.072 (3) 


-0.0011 


(16) 


-0.0018(19) 


-0.0152 (18) 


C32B 


0.049 (6) 


0.023 (5) 


0.045 (6) 


-0.018(4) 


-0.016(5) 


0.002 (4) 


C25B 


0.054 (8) 


0.027 (6) 


0.067 (8) 


-0.024 (6) 


-0.030 (7) 


0.016(5) 


C27B 


0.056 (9) 


0.030 (7) 


0.107(13) 


-0.013 (6) 


0.020 (8) 


-0.032 (8) 



Geometric parameters (A, ") 


Cll— C2 


1.750 (2) 


C6— H6 


0.9300 


013— Cll 


1.352 (2) 


C5— C7 


1.391 (3) 


013— H13 


0.9827 


C5— H5 


0.9300 


N8— C9 


1.280 (3) 


C21— H21A 


0.9600 


N8— C7 


1.420 (3) 


C21— H21B 


0.9600 


N9— C28 


1.384 (3) 


C21— H21C 


0.9600 


N9— C33A 


1.448 (5) 


C22— H22A 


0.9700 


N9— C26 


1.453 (3) 


C22— H22B 


0.9700 


N9— C33B 


1.470 (13) 


C31A— C32A 


1.517(5) 


C10— C30 


1.390 (3) 


C31A— C25A 


1.535 (6) 


C10— Cll 


1.422 (3) 


C31A— C27A 


1.545 (5) 


C10— C9 


1.446 (3) 


C32A— C33A 


1.550 (5) 


C14— Cll 


1.396 (3) 


C32A— H32A 


0.9700 


C14— C28 


1.419(3) 


C32A— H32B 


0.9700 


C14— C17 


1.540 (3) 


C33A— H33A 


0.9700 


C28— C29 


1.432 (3) 


C33A— H33B 


0.9700 


C29— C30 


1.372 (3) 


C25A— H25A 


0.9600 


C29— C31A 


1.534 (4) 


C25A— H25B 


0.9600 


C29— C31B 


1.576 (11) 


C25A— H25C 


0.9600 


C30— H30 


0.9300 


C27A— H27A 


0.9600 


C9— H9 


0.9300 


C27A— H27B 


0.9600 
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C26— C22 
C26— H26A 
C26— H26B 
C3— C2 
C3— C5 
C3— H3 
C2— C4 
C20— C17 
C20— H20A 
C20— H20B 
C20— H20C 
CI 7— C22 
CI 7— C21 
C4— C6 
C4— H4 
C6— C7 



1.508 (3) 
0.9700 
0.9700 
1.368 (4) 
1.393 (3) 
0.9300 
1.389 (4) 
1.530 (3) 
0.9600 
0.9600 
0.9600 
1.527 (3) 
1.543 (3) 
1.379 (3) 
0.9300 
1.385 (3) 



C27A— H27C 
C31B— C25B 
C31B— C32B 
C31B— C27B 
C32B— C33B 
C32B— H32C 
C32B— H32D 
C33B— H33C 
C33B— H33D 
C25B— H25D 
C25B— H25E 
C25B— H25F 
C27B— H27D 
C27B— H27E 
C27B— H27F 



0.9600 

1.470(15) 

1.561 (14) 

1.561 (15) 

1.581 (16) 

0.9700 

0.9700 

0.9700 

0.9700 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



Cll— 013— H13 
C9— N8— C7 
C28— N9— C33A 
C28— N9— C26 
C33A— N9— C26 
C28— N9— C33B 
C33A— N9— C33B 
C26— N9— C33B 
C30— CIO— Cll 
C30— CIO— C9 
Cll— CIO— C9 
Cll— C14— C28 
Cll— C14— C17 
C28— C14— C17 
N9— C28— C14 
N9— C28— C29 
C14— C28— C29 
013— Cll— C14 
013— Cll— CIO 
C14— Cll— CIO 
C30— C29— C28 
C30— C29— C31A 
C28— C29— C31A 
C30— C29— C31B 
C28— C29— C31B 
C31A— C29— C31B 
C29— C30— CIO 
C29— C30— H30 
CIO— C30— H30 
N8— C9— CIO 
N8— C9— H9 
CIO— C9— H9 



105.1 
121.8 (2) 
120.1 (2) 
118.91 (18) 
114.7(2) 
117.4 (5) 
12.9 (6) 
121.9(5) 
117.72(19) 
120.4 (2) 
121.9(2) 
117.93 (19) 
119.97(19) 
122.10(18) 
120.20 (19) 
119.01 (19) 
120.80(19) 
119.77(19) 
118.44(18) 
121.79(19) 
118.1 (2) 
120.8 (2) 
121.0(2) 
114.9(4) 
126.1 (4) 
14.6 (4) 
123.4 (2) 
118.3 
118.3 
122.1 (2) 
118.9 
118.9 



H21A— C21— H21B 
CI 7— C21— H21C 
H21A— C21— H21C 
H21B— C21— H21C 
C26— C22— C17 
C26— C22— H22A 
CI 7— C22— H22A 
C26— C22— H22B 
CI 7— C22— H22B 
H22A— C22— H22B 
C32A— C31A— C29 
C32A— C31A— C25A 
C29— C31A— C25A 
C32A— C31A— C27A 
C29— C31A— C27A 
C25A— C31A— C27A 
C31A— C32A— C33A 
C31A— C32A— H32A 
C33A— C32A— H32A 
C31A— C32A— H32B 
C33A— C32A— H32B 
H32A— C32A— H32B 
N9— C33A— C32A 
N9— C33A— H33A 
C32A— C33A— H33A 
N9— C33A— H33B 
C32A— C33A— H33B 
H33A— C33A— H33B 
C31A— C25A— H25A 
C31A— C25A— H25B 
H25A— C25A— H25B 
C31A— C25A— H25C 



109.5 
109.5 
109.5 
109.5 

112.2 (2) 
109.2 
109.2 
109.2 
109.2 
107.9 
111.9 (3) 

110.3 (3) 
107.6(3) 
107.8 (3) 
111.2 (3) 
108.0 (3) 
111.2 (3) 
109.4 
109.4 
109.4 
109.4 
108.0 

106.4 (3) 
110.4 
110.4 
110.4 
110.4 
108.6 
109.5 
109.5 
109.5 
109.5 
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N 9 — Czo — Czz 


109.41 (19) 


tttc a PTC A TTTf ri 

Hz 5 A — Cz 5 A — Hz 5 C 


1 AA C 

109.5 


N9 — C26 — H26A 


109.8 


TTTCn PTC A THfP 

H25B — C25A — H25C 


109.5 


C22 — C26 — H26A 


109.8 


/"""> 1 A pn A TTn A 

C31A — C27A — H27A 


109.5 


N9 — C26 — H26B 


1 AH O 

109.8 


C31A — Cz/A — H27B 


T AA C 

109.5 


C22 — Czo — H26B 


1 ah 0 

109.8 


TTTJ A m A TTOIT) 

H27A — C27A — H27B 


T AA C 

109.5 


H26A — C26 — H26B 


1 AO T 

108.2 


C31A — C27A — H27C 


T AA C 

109.5 


t~*^i r^^i r^c 

C2 — C3 — C5 


119.2 (2) 


H27A — C27A — H27C 


1 AA C 

109.5 


r~\ /T T TT") 

C2 — C3 — H3 


120.4 


r t -\ — 7 r> piA ^7 * t m/^ 

H27B — C27A — H27C 


109.5 


PC P T TT") 

C5 — Ci — Hi 


120.4 


Cz5B — C3 IB — CizB 


I AA £ /A\ 

109.6 (9) 


C3 — C2 — C4 


121.5 (2) 


C25B — C31B — C27B 


T 1 T T /A\ 

112.2 (9) 


p T p -» i 

C3 — C2 — Cll 


1 1 A T /T\ 

119.7 (2) 


PTTl~i pim PTTT1 

C32B — C31B — C27B 


1 AC A ZO\ 

105.4 (8) 


f • A /T -» 1-11 1 

C4 — C2 — Cll 


110 0 /T\ 

118.8 (2) 


PT C1T P") 1 Tl PT A 

C25B — C3 IB — C29 


1 T T T ZO\ 

121.7 (8) 


pin fi^A TT1A A 

C 1 7 — CzO — HzOA 


1 A A C 

109.5 


PTTT5 piin PTA 

C3zB — C3 IB — Cz9 


1 AT A /T\ 

107.0 (7) 


/-in p t /\ t i ^ a n 

C17 — C20 — H20B 


1 A A C 

109.5 


PT"71~i PT 1 Ti PTA 

C27B — C3 IB — C29 


99.6 (8) 


H20A — C20 — H20B 


109.5 


P T 1 F") P T T Tl P 1 1 I~> 

C3 IB — C32B — C33B 


1 A/" /I / A \ 

106.4 (9) 


C17 — CzU — HzOC 


1 AA C 

109.5 


PT 1 T") PTTT5 TT1TP 

C3 IB — C3zB — HizC 


110.4 


Hz OA — CzO — HzUC 


1 A A C 

109.5 


PTTT5 PTTT) TTTTP 

C33B — C3zB — H3zC 


1 1 A A 

110.4 


t nan p t a niAr' 

H20B — C20 — H20C 


1 AA C 

109.5 


P T 1 P T T Tl T TT TT"\ 

C3 IB — C32B — H32D 


1 1 A A 

110.4 


rill P 1 1 /—I /\ 

C22 — C 1 7 — C20 


1 1 A A /" / 1 A \ 

110.06 (19) 


P T T TT P ") TTT T TT T TT 

C33B — C32B — H32D 


110.4 


C22 — C 1 7 — C 1 4 


1 A A ■*? H / 1 OX 

109.37 (18) 


TTTTP PTT1T TTTTTT 

H3zC — CizB — H3zD 


1 AO £ 

108.6 


p t i\ ptt ni a 

CzO — C 1 7 — C 1 4 


110.74 (18) 


XT A P")")T5 P T T IT 

N9 — C33B — C32B 


1 1 H T AT\ 

117.3 (9) 


/-iTI p 1 -7 PT 1 

C22 — C 1 7 — C2 1 


1 A/" O / 1 A\ 

106.53 (19) 


X T A PT T TT TTTTP 

N9 — C33B — H33C 


1 /-\o A 

108.0 


PTA f~\ -i ^7 /— i ^ 1 

C20 — C 1 7 — C2 1 


1 A A 1 A / 1 A \ 

109.19 (19) 


P T T TT P ") ") TT T TT T P 

C32B — C33B — H33C 


108.0 


p 1 a pit p t i 

C 1 4 — C 1 7 — Cz 1 


1 1 A O "7 / 1 0\ 

110.87 (18) 


XTA piin TTTTTT 

N9 — C33B — H33U 


I AO A 

108.0 


p s p a p ~) 

Co — C4 — Cz 


110 "7 /I \ 

118.7 (3) 


rnn r~"")")T> imn 

C32B — C33B — H33U 


1 AO A 

108.0 


f ' s~ j— 1 A T T A 

Co — C4 — H4 


120.6 


T TT T P P T T TT T TT T TT 

H33C — C33B — H33D 


107.2 


PT /~1 yl T T /I 

C2 — C4 — H4 


120.6 


PT 1 TT PT CTT TTT CTT 

C3 IB — C25B — H25D 


109.5 


C4 — Co — C7 


121.1 (z) 


PT 1 TT PTCTi TTTCT7 

Ci IB — Cz5B — Hz5b 


T AA C 

109.5 


C4 — Co — H6 


1 1 A /I 

119.4 


TTTCTT PTCT) TTTCT7 

Hz 5 D — Cz 5 B — Hz 5 b 


1 AA C 

109.5 


C7 — Co — Ho 


119.4 


P T 1 TT P T CTT TTTf r 

C3 IB — C25B — H25F 


109.5 


/"i -7 /~i r - p "> 

C7 — C5 — C3 


1 ia A /^N 

120.4 (2) 


T TT C TT PT CTT T TT rr 

H2 5 D — C2 5 B — H2 5 F 


109.5 


/~""7 TTC 

C7 — C5 — H5 


1 1 A O 

119.8 


incr; pirn TT^>CT7 

H25b — C25B — 14251^ 


1 AA C 

109.5 


C3— C5— H5 


119.8 


C31B— C27B— H27D 


109.5 


C6— C7— C5 


119.1 (2) 


C31B— C27B— H27E 


109.5 


C • / PT \TO 

Co — C7 — N8 


116.4 (z) 


TTTTTT PTTT) TTTTT7 

Hz7D — Cz7B — Hz7b 


1 AA C 

109.5 


r^n \to 

C5 — C7 — N8 


lz4.4 (z) 


PT 1 TT PT*7TT TTTTT7 

Ci IB — Cz7B — Hz7r 


1 AA C 

109.5 


C17 — Czl — HzlA 


1 AA C 

109.5 


TTTTTT PTTD I TT7P 

Hz7D — Cz7B — Hz7r 


T AA C 

109.5 


PH ph TTT 1 n 

C17 — Czl — HzlB 


1 AA C 

109.5 


[ Tnr PTTD TTTTT7 

Hz7b — Cz7B — Hz7r 


1 AA C 

109.5 


PT) A MA POO 1 /I 

C 3 3 A — N 9 — Cz 8 — C 1 4 


162.8 (3) 


PT p A p /_ p -7 

Cz — C4 — Co — C7 


A T 

-0.2 (4) 


/" • ~\ / TvTA PTO P 1 /i 

Czo — N 9 — Cz 8 — C 1 4 


12.0 (3) 


PT PT PC PT 

C2 — C3 — C5 — C7 


1 £ / A \ 

1.6 (4) 


p t t tt XT A PTO P 1 ^ 

C33B — N9 — C28 — C14 


177.2 (7) 


P A P/T P*7 PC 

C4 — C6 — C7 — C5 


A A 

0.9 (4) 


PTT * \ta p/^n /-i t rv 

C33A — N9 — C28 — C29 


-17.5 (4) 


P A P/" p -7 XTO 

C4 — C6 — C7 — N8 


1 TO T /T\ 

178.2 (2) 


Czo — JN9 — Czo C29 


— 108.3 (z) 


Ci — C5 — C / — C6 


-1.7 (4) 


C33B— N9— C28— C29 


-3.1 (7) 


C3— C5— C7— N8 


-178.7(2 


Cll— C14— C28— N9 


-174.10(19) 


C9— N8— C7— C6 


156.8 (2) 


CI 7— CI 4— C28— N9 


6.6 (3) 


C9— N8— C7— C5 


-26.1 (4) 


Cll— C14— C28— C29 


6.2 (3) 


N9— C26— C22— C17 


61.8 (3) 


CI 7— CI 4— C28— C29 


-173.14(19) 


C20— C17— C22— C26 


78.4 (3) 



Acta Cryst. (2013). E69, o883 



sup-7 



supplementary materials 



C28—C14—C1 1—013 
C17— C14— Cll— 013 
C28— C14— Cll— CIO 
C17— C14— Cll— CIO 
C30— CIO— Cll— 013 
C9— CIO— Cll— 013 
C30— CIO— Cll— C14 
C9— CIO— Cll— C14 
N9— C28— C29— C30 
C14— C28— C29— C30 
N9— C28— C29— C31A 
C14— C28— C29— C31A 
N9— C28— C29— C3 IB 
C14— C28— C29— C31B 
C28— C29— C30— CIO 
C31A— C29— C30— CIO 
C31B— C29— C30— CIO 
Cll— CIO— C30— C29 
C9— CIO— C30— C29 
C7— N8— C9— CIO 
C30— CIO— C9— N8 
Cll— CIO— C9— N8 
C28— N9— C26— C22 
C33A— N9— C26— C22 
C33B— N9— C26— C22 
C5— C3— C2— C4 
C5— C3— C2— Cll 
Cll— C14— C17— C22 
C28— CI 4— CI 7— C22 
Cll— CI 4— CI 7— C20 
C28— CI 4— CI 7— C20 
Cll— CI 4— CI 7— C21 
C28— CI 4— CI 7— C21 
C3— C2— C4— C6 
Cll— C2— C4— C6 



174.30 (19) 
-6.4 (3) 
-5.8 (3) 
173.53 (19) 
-177.8(2) 
3.1(3) 
2.3 (3) 
-176.8(2) 

177.2 (2) 
-3.1 (3) 
-7.7 (4) 
172.1 (3) 
8.8 (7) 
-171.5 (6) 
-0.6 (3) 
-175.8 (3) 
169.1 (5) 
1.0(3) 
-179.8(2) 
177.1 (2) 
178.4 (2) 
-2.4 (3) 
-45.4 (3) 

162.3 (3) 

150.1 (7) 
-0.9 (4) 
177.92 (18) 
-169.2 (2) 
10.1 (3) 
69.3 (3) 
-111.4 (2) 
-52.1 (3) 

127.2 (2) 
0.1 (4) 
-178.7 (2) 



C 1 4— C 1 7— C22— C26 -43 .4 (3) 

C2 1— C 1 7— C22— C26 - 1 63 .3 (2) 

C30— C29— C31A— C32A 169.0(3) 

C28— C29— C31A— C32A -6.0(4) 

C31B— C29— C31A— C32A -120.9(19) 

C30— C29— C31A— C25A -69.7(4) 

C28— C29— C31A— C25A 115.3(3) 

C31B— C29— C31A— C25A 0.4(17) 

C30— C29— C31A— C27A 48.4(4) 

C28— C29— C31A— C27A -126.6(3) 

C31B— C29— C31A— C27A 118.5(19) 

C29— C31A— C32A— C33A 40.8(4) 

C25A— C31A— C32A— C33A -78.8(4) 

C27A— C31A— C32A— C33A 163.4(3) 

C28— N9— C33A— C32A 51.5(4) 

C26— N9— C33A— C32A -156.5 (3) 

C33B— N9— C33A— C32A -30 (3) 

C31A— C32A— C33A— N9 -62.5(4) 

C30— C29— C31B— C25B -21.9(11) 

C28— C29— C31B— C25B 146.8(7) 

C31A— C29— C31B— C25B -139(2) 

C30— C29— C31B— C32B -148.8(6) 

C28— C29— C3 IB— C32B 20.0 (11) 

C3 1 A— C29— C3 IB— C32B 94 (2) 

C30— C29— C31B— C27B 101.7(6) 

C28— C29— C31B— C27B -89.5(7) 

C31A— C29— C31B— C27B -15.3(14) 

C25B— C31B— C32B— C33B 178.3(9) 

C27B— C31B— C32B— C33B 57.4(11) 

C29— C3 IB— C32B— C33B -48.0 (11) 

C28— N9— C33B— C32B -32.1 (13) 

C33A— N9— C33B— C32B 73 (3) 

C26— N9— C33B— C32B 132.6 (8) 

C31B— C32B— C33B— N9 59.4(13) 



Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


013— H13-N8 


0.98 


1.65 


2.563 (2) 
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